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ABSTRACT
Background and aim: This study investigated the current state of wheelchair services in Bangalore Rural
district, as provided by Bangalore Baptist Hospital, and identified areas for improvement.
Method: a cross-sectional survey was held among 50 wheelchair users. Data was collected on demo-
graphics, satisfaction, wheelchair skills and level of disability using QUEST, WST-Q and CHART-SF
questionnaires.
Result: Overall satisfaction can be described as more or less satisfied, scoring 3.8 out of 5. Wheelchair
users were less satisfied with the services compared to the wheelchair itself. The skills a wheelchair users
had were strongly correlated with satisfaction scores (p< 0.01). Differences in satisfaction between gen-
ders were observed and related to multiple factors.
Conclusion: Wheelchairs should be easy to use with support services being easily accessible. A wheel-
chair should be delivered together with a training program to provide the user with the skills to operate
and maintain the wheelchair. There are gender-wise differences in satisfaction towards wheelchair services
that influence satisfaction.
 IMPLICATIONS FOR REHABILITATION
 Training of wheelchair skills should be part of the delivery process as this positively impacts satisfac-
tion of wheelchair users and increases their independent mobility.
 Requirements towards a wheelchair and its support service are gender specific. Recognizing and act-
ing upon the differing needs between male and female wheelchair users should be an integral part
of a wheelchair provision service.
 Wheelchair users should take part in the development and implementation of novel technologies,
policies and service delivery schemes as their need is not always answered. This could lead to a
reduced uptake, or even failure, of innovations in (wheelchair) services.
 The financial situation of a wheelchair user is a factor that influences satisfaction. Therefore, empow-
ering and/or enabling wheelchair users to take part in activities that earns them an income should
be part of a wheelchair service.
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The World Health Organization (WHO) declared disability as global
public health issue during the 66th World Health Assembly in
2013. Based on a report by the World Bank and WHO, disability
was acknowledged to be a Global Health problem because
“people with disability, throughout the life course, face wide-
spread barriers in accessing health and related services, such as
rehabilitation, and have worse health outcomes than people with-
out disability” [1]. That report also found that around one billion
people are living with a disability, which comes down to roughly
15% of the world population [2]. It is expected that the number
of people living with disability will rise to 2 billion by the
year 2050.
Assistive technologies are pieces of equipment or products
that are used to maintain or improve the functional capabilities of
people with disability [2]. From the viewpoint of the medical
model of disability, assistive technology might be seen as correct-
ing the “shortcomings of an individual”, while from a social model
perspective it is considered “an enabler that reduces barriers in a
disabling environment” [3]. There is an unmet need for assistive
technologies. The WHO estimated that only 1 out of 10 people
who need assistive technology have access to it [4].
One example of assistive technology for which there is a large
demand but low supply, is the wheelchair. Currently, there are 75
million people who need a wheelchair [5]. For low and middle-
income countries, the population of people that need a wheel-
chair and have access to it ranges somewhere between 2 and 5%
[6]. These statistics are in contrast to the benefits that a wheel-
chair provides its user with. It is known that wheelchairs increase
the mobility of the users (they leave their homes more fre-
quently), range of travel is increased and users can be employed
and earn an income [7]. Improved outcomes are also seen with
regard to quality of life and the International Classification of
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Functioning, Disability and Health (ICF) domain [7]. Besides this,
wheelchairs have proven to positively impact societal inclusion,
access to education and social services and contribution to family
life [8].
However, having a wheelchair does not automatically mean
that it serves the individual needs. Actually, there are reasons why
there is a gap between met and unmet needs [9–12]. Multiple
factors contribute to this, one of them being due to private
donors aiming to providing large numbers of wheelchairs but not
focussing on providing the recipient with support services [13].
Another reason could be the fragmentation of wheelchair provi-
sion services, meaning that if a government does not have an
organized structure in place there is a high chance for devices of
poor quality being delivered, maintenance being left to the user
and devices being discarded because they are not used [14]. End
user function and participation are not improved by simply pro-
viding a wheelchair to the individual in need of it, but also
ongoing support services are needed [13–15].
A framework (Figure 1) that has been conceptualized by
Kamaraj et al. [16] lays bare the complex interdependencies of dif-
ferent characteristics, both personal and service specific, that
determine the effectiveness of the wheelchair provision services.
As the framework in Figure 1 makes clear, there is a relation-
ship between dependent and independent variables. This relation-
ship is confounded by environmental and personal factors.
Independent variables focus more on the physical characteristics
of the wheelchair and the services through which it is provided
whereas the dependent variables represent the factors that influ-
ence the user’s everyday life. Confounding variables such as
demographics, quality and source of wheelchair and level of
wheelchair skills have a profound impact on the effectiveness of
wheelchair provision.
The Indian context
The Convention on the Rights of Persons with Disabilities (CRPD)
has two articles that emphasize the importance of governmental
responsibility for delivering these support services [2,8]. Assistive
technology, including wheelchairs, should be available through
these services and include components that ensure daily function-
ing and user handling of the wheelchair [12,17]. The Indian gov-
ernment ratified the CRDP and passed a law that implements the
core principles of the convention, called the Rights of Persons
with Disabilities Act 2016 (RPDA). Under its predecessor, out of
the year 1995, 16% of people with disabilities in India had
acquired an assistive device. Out of this 16%, only 1 out of 5 got
their assistive device through a government scheme [18]. These
numbers indicate the inadequate functioning of the social system,
as people with disabilities were more likely to seek help and
assistive devices from paid services rather than free government
provided services [19]. The RPDA of 2016 is expected to empower
people with disabilities. Although the improvements of the RPDA
are recognized [20], its implementation is challenging due to
delayed legislative processing, limited translations (2 our of 21
official languages in India), no initiation of special advisory boards
and so on [21].
Problem statement
It has been recognized that the available evidence on assistive
technology, including wheelchairs, in resource-constraint environ-
ments is limited in quantity and not evenly distributed across the
multiple different types of assistive technologies [10]. Also the
types of study designs that are used in order to create this litera-
ture seem to be relatively homogenous. The approach of research
into disability and assistive technology so far has contributed to
having a rather large pool of knowledge about outcomes in terms
of ICF-domains, where the functions domain is over-represented
and participation and activities domain are silenced [22].
This study has multiple goals. It aims to evaluate the current
state of wheelchair services in a specific region in India by investi-
gating the usability of wheelchairs as perceived by the wheelchair
user’s; the service provision and the links between factors that
influence wheelchair usage. These objectives were formulated
into a research question: what is the current state of wheelchair-
and support services, and what outcomes are there after receiving a
Figure 1. Conceptual framework for the evaluation of wheelchair services.
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manual wheelchair as perceived by persons with disabilities in
Bangalore Rural district, India?
Methodology
Design
This study was done with a cross-sectional descriptive design
using questionnaires. The questionnaires were administered in
person by a social worker under observation of the researcher.
The questionnaires were chosen for their ability to measure the
usability of wheelchairs as perceived by wheelchair users and
which independent and confounding variables potentially influ-
ence this. The questionnaires used in this study were: QUEST,
WST-Q, CHART-SF and VAS. The QUEST version 2.0 was chosen for
its ability to capture perceived satisfaction on the wheelchair itself
and the services through which it was provided [23]. The WST-Q
measured to what extent the wheelchair user was capable of per-
forming wheelchair skills needed for activities of daily living [24].
The CHART-SF was used to measure the level of disability caused
by a particular impairment using a more holistic approach [25].
The VAS was used to assess to what extent persons would be
willing to donate a particular amount of money as sign of grati-
tude towards the current service [26]. All measurement tools were
translated into the local language and were assessed for suitabil-
ity during a pilot study with wheelchair users (n¼ 5). The data
was gathered at one moment in time.
Ethical clearance
Ethical clearance was obtained from the Ethical Committees of
Maastricht University (FHML/GH_2019.005) and Bangalore Baptist
Hospital. Informed consent was read, verbally explained to and
signed by all participants. Written permission was obtained by the
authors of the questionnaires that required this.
Measures (variables)
Variables were selected according to their correspondence with
independent, dependent and confounding variables as proposed
by Kamaraj et al. [16] and relevance to the research question. The
QUEST (and related variables) are related to the independent vari-
able described in the framework, however for this study this vari-
able is considered as dependent, being an outcome variable. This
seems, and is, paradoxal but is explained by an etymological rea-
son. Kamaraj et al. [16] write in their article that “factors pertain-
ing to the wheelchair constituted the first domain of the
independent variables. The factors pertaining to the wheelchair
and the eight steps from WHO were discussed under two
domains of independent variables.” The first domain covers the
design, the production and ultimately the wheelchair itself. The
second domain recognizes factors related to wheelchair supply
and service delivery [16]. They then continue their argument that
the interaction between both independent domains, under influ-
ence by confounding factors, leads to a particular impact, defined
as dependent variables covering factors such as physical well-
being and health-related Quality of Life (QoL) among others. And
although this model might hold true in reality, this study used a
statistical approach wherein the outcome measure, in this study
satisfaction towards wheelchair services, becomes the dependent
variable. The Assistive Device and Services sections were segre-
gated from the total score. The CHART-SF (and related variables)
is considered a subject variables for this study. The WST-Q vari-
able translates as an independent variable in Kamaraj”s
framework. The measurement tools do not cover all the variables
that are part of the framework as proposed by Kamaraj [16].
Data analysis
All data was entered into a Microsoft Excel 2013 database and
then transferred into IBM SPSS version 25 software. Descriptive
statistics were gathered for all variables using scatter plots and
frequency tables.
Items in the measurement tools that corresponded with one
particular topic were grouped. E.g. question 1 through 8 of the
QUEST are all linked to device satisfaction and question 9 through
12 are all linked to service satisfaction. The CHART-SF has ques-
tions 1 (physical domain), 2 and 3 (cognitive domain), 4 through
6 (mobility domain), 7 through 11 (occupation domain), 12
through 17 (social domain) and finally 18 and 19 (economic
domain) that were grouped because they correspond with one
particular topic. The WST-Q has 33 questions that are scored on 3
scales (capacity, confidence and performance). All 33 answers on
1 of those scales were grouped. Then descriptive statistics were
derived. The same was done for the CHART-SF and the WST-Q.
Subscores were analyzed using instructions as provided by the
authors of the measurement tools. After descriptive statistics were
obtained, the relation between satisfaction and independent,
dependent and subject variables was analyzed. Using Pearson’s
correlation coefficient, the association between variables was
investigated in a bivariate correlation analysis [27]. Confidence
interval was set at 95% for a two-tailed correlation.
Sample
The study was conducted on a population that consisted of
wheelchair users (n¼ 50) that have locomotor disability as primary
cause of their health problem (Table 1). A convenience sampling
method was applied, recruiting participants through an existing
database of government issued wheelchairs and community refer-
ral. House visits were performed with a social worker. All partici-
pants lived in Bangalore Rural district. Under-aged or hearing/
speech impaired wheelchair users were visited with the presence
of a proxy who answered the questionnaires on the users” behalf.
The proxy was either a parent or legal guardian.
Results
A total of 50 persons with disability participated in this study
(Table 2). 32% was female (n¼ 16) and 68% was male (n¼ 34).
Average age of the sample was 42.1 years with the oldest partici-
pant being 90 years old and the youngest 12. 36% of the popula-
tion was currently employed and 36% was employed before they
obtained their impairment/disability. Only 12% (n¼ 6) were able
to maintain their original employment or find different work after
Table 1. Inclusion criteria used for sample collection.
Have locomotor disability (either acquired or congenital)
Have received a wheelchair through services of the Bangalore Baptist Hospital
or other health providers
Have used a wheelchair for at least 6 months
Have no visual, speech or mental disabilities that prevents understanding the
questions asked
In case of visual, speech or mental disability the need to have at least one
caretaker/relative/legal guardian that provides care, or is legally responsible
for the individual on a daily basis.
Living in their home environment for the majority of time, thus not
institutionalized
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acquiring a disability. The average education level was 5th grade,
or primary education. The minimum was no education at all and
the maximum was a master degree. The registered caste was
known for 60% (n¼ 30) of the study population. 40% of the
population did either not report their caste or mentioned a
caste that was only known to the local area. Wheelchairs being
used by the sample were hospital-style manual transport
wheelchairs (n¼ 17; Figure 2), rough-terrain wheelchairs (n¼ 15;
Figure 3), tricycles (n¼ 16; Figure 4) and paediatric wheelchairs
(n¼ 2; Figure 5).
Quebec user evaluation of satisfaction with assistive technology
Satisfaction, measured by the QUEST, was found to be depending
on multiple factors. Despite statistical insignificance, a few find-
ings are noteworthy (Table 3). On average female wheelchair
users were more satisfied with the wheelchair itself (p> 0.05) and
had higher rates of disability (p> 0.05) compared to men. Male
wheelchair users were more satisfied with the support services
(p> 0.05) and were less capable in wheelchair skills than women
(p< 0.05). A total of 34 participants (9 female/25 male) obtained
their wheelchair through services of a District Disability
Rehabilitation Centre, which is supported by the government
(Table 4). Sixteen participants (7 female/9 male) obtained their
wheelchair from private sources (Table 3). A private source could
either be a professional, commercial service or a non-professional
source such as neighbours, family, spouse etc.
Female wheelchair were more satisfied about the wheelchair
(QUEST 3.95) than men (QUEST 3.70). However, they scored more
diverse in terms of satisfaction with a range of 4.00 points on the
wheelchair. Men had a range of 3.25 points. Male wheelchair
users scored higher on satisfaction related to the services with an










Cerebral palsy 5 10
Polio 15 32
Amputation 7 14
Spinal cord injury 8 16
Accident 3 6
Hemiparesis 4 8




Primary education 26 52
Secondary education 10 20





























Figure 2. Hospital style WC.
Figure 3. Rough terrain WC.
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average of 3.69 points compared to female wheelchair users that
scored on average 3.67 points. Female wheelchair users had a
range of 2.75 points on satisfaction of the services, where male
wheelchair users had a range of 4.00 points.
Questions 3 and 6 were scored worse compared to other ques-
tions related to the wheelchair. These questions measured satis-
faction towards ease of adjustment and easy to use. The type of
wheelchairs that were delivered allowed very little to none adjust-
ment. The rough-terrain wheelchair was the only chair that
allowed little adjustment of the seat cushion and back- and foot-
rest. The other wheelchairs were built out of rigid frames that
allowed no adjustment at all. A significant correlation was found
between easy to use (question 6 on QUEST) and the outcome of
the Wheelchair Skill Test (p< 0.01).
Questions 10 and 12 scored worse on the service section of
the QUEST. Repairs and servicing (question 10) was also men-
tioned as a priority for female wheelchair users, meaning they
emphasized the proximity of such services. Feedback on this
question commonly revolved around the distance wheelchair
users, both male and female, had to travel for repairs. It was hard
to find spare parts in their proximity. And even if they travelled
1–4 h to reach the nearest city, they still did not know where to
go exactly. Getting repairs to the wheelchair was commonly
described as a day-filling activity. Question 12 scored satisfaction
on the follow-up services. Twenty-two subjects indicated no fol-
low-up visits were done after wheelchair delivery for both govern-
ment and private services. All wheelchair users that did not
receive follow-up rated lower satisfaction scores for the support
services than the wheelchair itself.
Both male and female wheelchair users were less satisfied
about the support services (p> 0.05) then the wheelchair itself
(p> 0.05). Female wheelchair users named easy to use [the wheel-
chair], comfort [of the wheelchair], repairs and servicing [provi-
sions for the wheelchair] and effectiveness [of the wheelchair to
meet their needs] as most important aspects of wheelchairs and
support services. Male subjects named safety [of the wheelchair],
ease of use [the wheelchair] and effectiveness [of the wheelchair
to meet their needs] as most important aspects of wheelchairs
and support services.
Age was found to be negatively related to satisfaction. The
older a wheelchair user got, the less satisfied he or she was. For
our study population, increasing in age with 1 year resulted in a
loss on the QUEST score (p> 0.05). Gender was found to be
related to satisfaction scores. Being male led to a decrease in sat-
isfaction (p> 0.05). Duration of the disability was also found to be
related to satisfaction. The longer a disability was present, the
more satisfied a wheelchair user was (p> 0.05). It was also found
that having a higher level of education was related to better satis-
faction scores (>0.05). Current status of employment, meaning
the wheelchair user was employed during the time of data collec-
tion, was related to satisfaction at a 90% confidence interval (CI).
Other variables that score p> 0.05 scored lower than 90% CI. In
our study, it was found that being employed was negatively
related to satisfaction. Status of employment before the disability
was present, was also related to satisfaction. If the wheelchair
user was unemployed before the disability was obtained, QUEST
scores were lower (p> 0.05). A relation between marital status
and satisfaction scores was found. A wheelchair user that was not
married, scored lower than someone who was, or has been, mar-
ried (p> 0.05). Household size was also found to be related to sat-
isfaction, with an increase in househould size (in persons) led to
an increase in satisfaction (p> 0.05). Wheelchair users that were
not able to operate their wheelchair for themselves, and were
dependent upon others pushing and moving them around, also
showed a lower satisfaction score. Not being able to operate a
wheelchair independently was related with a decrease on the
QUEST score (p> 0.05).
Cause of disability was not related with other variables, how-
ever categorization of the cause of disability happened at prac-
tical convenience and is therefore not transferable to the context.
The same goes for the variable wheelchair source.
Some factors, mentioned above, are to be seen in a nuanced
context. For example, a private wheelchair source might also
mean that the wheelchair user obtained the assistive device from
a neighbour or community member directly without the involve-
ment of a professional service. This might affect satisfaction. Next,
the household size seemed both positively and negatively affect-
ing satisfaction. Households that contain up to 7 members show
increasing satisfaction. However, if the household is smaller than
3 and larger than 7 members, satisfaction seems to decline. The
effect of household size on disability has been investigated before
by Donohue, Bornman, and Granlund [28].
The caste a wheelchair user belongs to seems to be related
with satisfaction towards wheelchair services. While there was no
statistical significance, it was found that those wheelchair users
Figure 4. Tricycle.
Figure 5. Paediatric WC.
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coming from a lower caste were more satisfied about the services
they received. Kamaraj et al. [16] indicated a direction in their
conceptual framework where demographics (including social sta-
tus) are related to wheelchair services, which is supported by this
observation. Female wheelchair users coming from the lower
castes Scheduled Tribe (ST) and Scheduled Caste (SC) (n¼ 4) had
a higher average QUEST outcome, 4.04 and 4.54 respectively,
then those coming from the higher castes Other Backward Caste
(OBC) and General (n¼5) with the Backward Caste (BC) being an
exception. OBC and General scored 3.33 and 3.96 respectively
with BC scoring 4.17. Male wheelchair users coming from the
lower castes (ST and SC, n¼ 5) had a higher average QUEST
outcome, 4.29 and 4.50 respectively, then those coming from the
higher castes (OBC, BC and General, n¼15). However, there was
no statistically significant correlation between the caste someone
was coming from and their gender.
Ten subjects lived under the international poverty line which is
significantly correlated (p< 0.05) with (poorer) QUEST scores.
Craig handicap assessment and reporting technique –
short form
Wheelchair users with a higher degree of physical disability (lower
scores on CHART-SF, red.) had significant lower satisfaction related
Table 3. QUEST scores per question for private-obtained wheelchairs.
1.









Male Female Male Female Male Female Male Female Male Female
Q. 1
Dimensions
– – – – 2 – 2 2 5 5
Q. 2
Weight
– – – – 2 – 3 1 4 6
Q. 3
Ease in adjusting
– 1 2 – 3 1 1 3 3 2
Q. 4
Safe and secure
– 1 – – 1 – 5 1 3 5
Q. 5
Durability
1 – 2 – 2 – 1 1 3 5
Q. 6
Easy to use
– – 1 – 2 2 1 – 5 5
Q. 7
Comfortable
– – – – 3 – 3 – 3 7
Q. 8
Effective
1 – 1 – 3 – 1 1 3 6
Q. 9
Service delivery
– – – – – 1 3 – 4 5
Q. 10
Repairs and servicing
2 – 2 4 3 – 1 2 1 1
Q. 11
Professional services
– – – – 1 1 1 – 4 5
Q. 12
Follow-up services
3 – 1 1 1 3 – – 3 3
Table 4. QUEST scores per question for government-issued wheelchairs.
1.









Male Female Male Female Male Female Male Female Male Female
Q. 1
Dimensions
– 1 2 1 2 3 9 1 12 3
Q. 2
Weight
1 1 – – 3 3 7 1 14 4
Q. 3
Ease in adjusting
2 3 2 3 9 3 8 – 4 –
Q. 4
Safe and secure
3 2 1 1 2 1 8 3 11 2
Q. 5
Durability
3 1 3 3 3 – 4 – 12 5
Q. 6
Easy to use
5 2 1 1 4 1 6 1 9 4
Q. 7
Comfortable
– 1 4 2 4 – 4 1 13 5
Q. 8
Effective
3 3 – – 1 1 8 3 13 2
Q. 9
Service delivery
2 2 1 – 2 – 4 – 16 7
Q. 10
Repairs and servicing
3 3 – 3 8 – 9 1 5 2
Q. 11
Professional services
– – – – 1 – 6 2 18 7
Q. 12
Follow-up services
7 6 2 – 4 1 6 – 6 2
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to the wheelchair (p< 0.05) but this was non-significant for sup-
port services (p> 0.05) (Table 5). The CHART-SF has six domains
on which a score between 0 and 100 can be scored. A score of
100 on one domain indicates no difference with “normal-abled”
persons. A score of 0 indicates complete dependency with that
particular domain. The negative score was caused by one case, in
which the wheelchair user indicated there was no income and
high health-related expenses. Although this might be an outlier, it
was important to include this case as this is an empirical observa-
tion related to satisfaction.
Despite the physical and functional consequences of disability,
average scores for female wheelchair users were lower on all sub-
scores. Physical independence indicates that the subject of this
study needed little to no help with personal care activities for
both genders. Variables that seemed related to this were educa-
tion (p< 0.05) and wheelchair functioning (p< 0.01). Female wheel-
chair users had a higher range in scores on this subscore
compared to their male counterparts.
Cognitive independence was correlated with education
(p< 0.01), duration of the disability (p< 0.05), current occupation
(p< 0.05) and wheelchair functioning (p< 0.01). The time a wheel-
chair user was effectively mobile, meaning he was out of bed and
going out of the house, was related to gender (p< 0.05) and
wheelchair functioning (p< 0.05). Female wheelchair users had a
higher range in scores on this subscore compared to their male
counterparts.
Occupation, meaning daily activities such as work and house-
keeping, was significantly related to education (p< 0.01), current
occupation (p< 0.01) and wheelchair functioning (p< 0.01). There
were 6 female and 12 male wheelchair users that had all been to
school (4 of them did not finish elementary school), were
employed at the time of the data collection and with the excep-
tion of one, were all independently mobile in their wheelchair.
The one person that was dependent upon others to being
pushed around in the wheelchair, had a shop at home and thus
needed relatively little help. Some of them still had lower occupa-
tion scores on the CHART-SF, but this was mostly relatable to
their spouse doing household activities while the wheelchair users
was involved in paid occupation.
Social integration of the wheelchair users is related to their
education (p< 0.01), current occupation (p< 0.01), occupation his-
tory (p< 0.05) and household size (p< 0.05). The 10 highest edu-
cated participants (of which 2 were female) were either employed
currently, or had been employed previously. Those employed pre-
viously had such severe disability that they could not practice
their original occupation. They all had household sizes ranging
from 2 through 8. Female wheelchair users had a higher range in
scores on this subscore compared to their male counterparts.
Economic self-sufficiency was found to be related upon house-
hold size (p< 0.05) and satisfaction (QUEST score) (p< 0.05). The
negative minimum score was caused by a case wherein there was
no reported income and expenditures worth 15.000 INR (¼230.34
USD). Among the most self-sufficient wheelchair users, there was
a notion that juxtaposed the benefits of a free-of-cost service to
the benefits of a paid service. Many of the richer or more self-suf-
ficient participants indicated that they were willing to pay for the
wheelchair service. Not directly expecting better services, and
thus acquire greater satisfaction, most of them mentioned that
their paid contribution to the wheelchair service might improve
accessibility of the service to those who have no too little finan-
cial resources.
Wheelchair skills test – questionnaire
The level of wheelchair skills (Table 6), and the independence this
leads to, were significantly correlated with gender (p< 0.01) and
wheelchair functioning (p< 0.01). A correlation between WST-Q
scores and satisfaction was found (p< 0.01).
The more a wheelchair user was skilled in operating the
device, the more satisfied they were on the device itself and the
support services that were received. There is a large difference in
what wheelchair skills people have. Some wheelchair users indi-
cated that rolling forward over a distance of 10 metres was
impossible, whereas others fluently operated the wheelchair in
their daily lives. Male wheelchair users who did not receive fol-
low-up were less capable of performing daily activities with their
wheelchair with this score being, on average, 44.88 as measured
by the WST-Q. Female wheelchair users who did not receive fol-
low-up score lower than average as well, with 41.75.
Other findings
The VAS questionnaire was dropped from the results and discus-
sion section. This was done because the VAS was too difficult to
understand for the participants. A handful of participants were
able to answer the VAS, only after lengthy explanation by the
researcher and translator. Results that were obtained were too
biased to be reliable. Hence, the decision was made to leave the
VAS out of further analysis.
Discussion
The results of this study provide insight into the current state of
wheelchair- and support services and factors influencing the out-
come of these services. Overall, persons with disabilities living in
Bangalore Rural district are more or less satisfied with the services
they have received until now. A few observations have been
made that could explain this score, and might at the same time
give insight in what measures could be taken to improve the sat-
isfaction of wheelchair users towards the wheelchair services.
The most prominent finding was the significant contribution
that the presence or absence of wheelchair skills has on the level
of satisfaction. In this study, wheelchair users that had higher skill
Table 5. CHART-SF outcomes.
Physical independence Cognitive independence Mobility Occupation Social integration Economic self sufficiency
Male Female Male Female Male Female Male Female Male Female Male Female
Average 98.87 95.97 90.65 73.38 83.37 77.81 49.42 30.70 84.82 78.78 61.57 58.04
Maximum 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 88.57 88.02
Minimum 93.00 76.00 0.00 0.00 45.50 24.00 0.00 0.00 37.00 25.00 16.61 3.60









Male Female Male Female Male Female Male Female
Average 45.25 53.69 45.72 53.94 46.19 54.72 43.85 52.42
Maximum 80.56 78.13 80.56 78.13 83.33 80.81 77.78 78.13
Minimum 0.00 15.82 0.00 13.13 0.00 16.67 0.00 12.12
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levels (measured with WST-Q) scored higher on satisfaction. This
is in line with previous research that stresses the importance of
having adequate skills to operate the wheelchair [29–31]. In other
words, providing a person with only a wheelchair is less effective
than providing that person with a wheelchair and the necessary
training to operate and maintain that wheelchair. Both male and
female wheelchair users thought that the wheelchair being easy
to use was one of the most important characteristics the wheel-
chair and its support services should have. This emphasizes the
importance of the finding that wheelchair skills are significantly
contributing towards satisfaction. Follow-up activities after wheel-
chair provision should thus include a form of wheelchair
skills training.
Variance in the scores between the subscales capacity [to do a
particular activity/skill], confidence [in ability to do the activity/skill
safe and well] and performance [how often the activity/skill is per-
formed] was caused by a number of reasons. A participant might
say that they are capable of doing a wheelchair skill partially (low
score on capacity) but are very confident in doing it safely and
well (high score on confidence). Another participant might be able
to do a skill very well (high score on capacity) but receives sup-
port and thus has no need to perform that skill whenever needed
or necessary (low score on performance). Or in one case, a wheel-
chair user was partly confident in a particular skill (low score on
confidence) but received no support from others and thus needed
to perform that skill always when needed (high score on
performance).
Another finding of importance was the difference in outcomes
from a gender perspective. Female wheelchair users had overall
lower satisfaction scores compared to male wheelchair users in
terms of satisfaction towards the support services. In terms of sat-
isfaction towards the wheelchair, women had a higher average
score but also more variance, a greater range. Their disability
caused more limitations in their daily lives. When asked what pri-
orities a wheelchair service should have, a difference was found
between male and female wheelchair users. Female wheelchair
users found the comfort of the wheelchair and proximity of
repairs and servicing shops important. Easiness in using the
wheelchair was a common priority among both genders. Male
wheelchair users tend to focus more on specific, technical charac-
teristics of the wheelchair itself.
It was difficult to find female wheelchair users to participate in
this study. Whenever the researchers approached local health
workers or consulted the database of known wheelchair users,
the majority directed us towards male wheelchair users. The 16
female wheelchair users required lots of effort, driving hours,
phone calls etc. With the first 40 participants that were included,
only 6 were women.
It has been recognized that women with disabilities are extra
vulnerable [32,33]. They have a disability that presents functional
limitations in a society where gender equity is not yet fully
accepted. A good wheelchair service would then not only provide
good quality wheelchairs and support services, but also be able
to answer to the different needs that female wheelchair users ask
for, as opposed to what male wheelchair users expect. This could
mean, for example, that wheelchairs become more comfortable
and repair- and servicing shops are in a close proximity.
Priorities that were given to the wheelchair services by the
users themselves, were surprising from time to time.
Technological advancements and policy-level innovations are cen-
tral topics in present-day research and development [2,34].
However, participants in this study did not necessarily acknow-
ledge a need for these developments from their perspective. A
wheelchair that was made out of light materials was not trusted
in its ruggedness. It ended up being discarded. A wheelchair that
was made out of imported parts broke down and could not be
repaired by the local mechanic. It ended up being discarded. An
old and worn-out wheelchair got replaced by a brand new one.
The new wheelchair had a different propulsion mechanism than
the old one. The user was not comfortable with it, did not know
how to safely operate the new wheelchair and ended up discard-
ing it.
Including end-users as actors in the service delivery program
has been proven to be effective, and might reduce the non-use
of wheelchairs and other assistive devices [2,35].
The aim of this study was to evaluate the current state of
wheelchair services as perceived by wheelchair users in Bangalore
Rural district. Results of this study can be used to improve wheel-
chair services in that region for current and future wheelchair
users. Despite being based on a relatively small sample, these
results can also function as grounds for extended research to try
and understand the underlying patterns and factors for satisfac-
tion better.
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